The empirical evidence of the economic benefits of different utilities such as electricity, telecommunications and water is mixed and, in the case of micro and small enterprises, relatively thin. This paper therefore revisits this issue. Based on a unique, albeit crosssectional, micro data set of informal firms in West-Africa, we find hardly any evidence for a significant contribution of access to different infrastructure services on enterprise performance. This absence of a systematic influence is attributed to the large heterogeneity of activities, motives and resources with which these informal firms operate. However, concentrating on a more homogenous sample of tailors in Ouagadougou, we find that their performance is positively influenced by access to electricity. In conclusion, our findings stress the heterogeneity of the informal sector, implying that a 'one-size-fits all' approach to the development of this sector is of little help. We also call for more disaggregated analysis in identifying key constraints.
Introduction
In recent years, the provisioning of infrastructure in the form of improved road, energy and telecommunication networks has been seen as a priority by many international organizations, donors and recipient countries as a way to promote business development and economic growth. The empirical evidence presented to support this policy is based mainly on either cross-country growth regressions or on country-specific studies that typically focus on the rural agricultural sector or larger, mainly formal, firms in the manufacturing sector.
i Much less is known about the relevance of infrastructure services for the performance of micro and small enterprises (MSE) in the informal sector. A better understanding of the drivers and limitations of growth in this sector however should be of interest particularly when considering that informal MSEs provide between 50% to 80% of the total urban employment in most low income countries and thus clearly outweigh the formal sector, at least in this aspect.
ii Investigating the importance of utility access for MSEs in the informal sector is not only important for a better understanding of the potential bottlenecks for their performance, but delivering better quality public services may also provide an incentive for micro and small firms to formalize.
So far, the debate on the barriers to growth for these production units has very much centred on capital market constraints and the role of micro-credit in this context. Given the gaps in knowledge, this paper therefore aims to shift the focus somewhat towards the infrastructure aspects. More specifically, this paper concentrates on the importance of access to standard utilities such as water, electricity and telecommunications for MSE performance.
In particular, we investigate the extent to which informal enterprises use utilities and how access to these influences their economic performance. Even though we consider the relevance of access to water and telecommunications, the paper discusses primarily the role of electricity utilization. This focus was chosen, on the one hand, because of the importance attributed to electricity access as a pre-condition for modernization and the use of more technologically-advanced production methods and, on the other hand, because most of the literature on public and infrastructure services centres on this aspect.
The empirical analysis presented in this paper is based on a unique, albeit cross-sectional, micro data set (hereafter referred to as '1-2-3 surveys') on informal production units (IPUs) operating in seven West African capital cities. The data on these IPUs was collected in 2001/02. In order to deepen the analysis, this paper also uses data from a more recent survey among tailors in Ouagadougou conducted in 2011 (hereafter referred to as 'tailor survey'). In both surveys, an informal enterprise is defined as one that is not registered with the tax administration, irrespective of its size.
On the basis of the 1-2-3 survey data, we do not find any systematic, significant influence of utility access on enterprise performance, irrespective of whether our results are disaggregated by country or by business sector. We attribute this finding to the high degree of heterogeneity in our sample. However, when considering the specific situation of tailors informally operating in Ouagadougou, we find that access to electricity exerts a positive and statistically significant influence on their performance. Further analysis suggests that this positive influence is derived through both extended working hours and the use of modern machinery in the production process.
The remainder of our paper is structured as follows. Section 2 provides a short overview of the main arguments and findings in the literature. Section 3 presents the econometric strategy.
Section 4 briefly describes the data used for analysis. The results are discussed in Section 5
and Section 6 concludes.
Literature Review
The literature on this subject to date has mainly focused on access to electricity. The roles of water and telecommunication services have been investigated much less. Thus, the following discussion will largely draw on work carried out in relation to energy services. As a further qualification, it should also be mentioned that most of the studies presented below discuss the importance of access to electricity for enterprise development in rural areas in contrast to the focus of this paper which concentrates on the performance of informal firms in urban areas.
While there is agreement that in principle infrastructure and public services are important for the performance of firms, the debate tends to centre on the question whether utility access, particularly electricity, is only one of many inputs firms need in order to develop or whether it is the most important bottleneck and precondition for everything else. The proponents of this latter opinion are of the view that the access and use of modern energy independently acts as stimulus for enterprise growth.
iii Fakira (1994) argues for instance that energy is crucial to liberating microenterprises from low value, low productivity and low income activities. This point of view is supported by findings from a range of studies, although these are often rather descriptive and not based on the identification of causal relationships. Owners of small and medium enterprises (SMEs) in rural South Africa, for example, indicate that insufficient capital and the lack of electricity are major limitations to their competitiveness, while those with access to electricity report it to be their main benefit (Rogerson, 1997) . Likewise, recent work by Goedhuys and Sleuwaegen (2010) aiming to identify entrepreneur and firm characteristics associated with high growth firms show that electricity was considered to be a major constraint to growth in six out of the 11 countries studied. They further find that a grid connection complemented by a generator to cope with electricity cuts results in an increase in mean growth by about 2% per year. However, this contribution is no longer significant once firms reach a particular size (80% quintile). Gulyani and Talukdar (2010) analyse the links between poverty, micro-entrepreneurship and living conditions in Nairobi's slums. They also report that informal enterprise success is strongly influenced by residential tenure and access to infrastructure such as electricity and water. The authors further conclude, without, however, explicitly dealing with the implied endogeneity issues that households with access to electricity are more likely to own an enterprise and are less likely to be poor. Considering the transmission channels between energy access and firm performance, Khan (2001) highlights the positive influence of better lighting on income generation due to extended business hours in the evenings. For tailors in Bangladesh this resulted in, on average, a 30% higher turnover (Kahn, 2001) . iv Also in Bangladesh, repair shops with access to electricity reported earning USD 25 more per day (Meadows et al., 2003) . However, electricity in these contexts is still quite expensive. Gitonga (1999) points out that in Nairobi, for example, small and medium informal enterprises tend to spend quite high amounts on energy services: 20% of the owners reported spending up to 50% of their revenue on energy; another 40% used 10-20% of their revenue on energy.
The alternative position in the literature is that electricity is just one of many critical factors that have to interact in order to create a positive business environment. This position is largely based on observations in areas where access to electricity is accompanied by higher access to finance and markets (see Barnes, 1988) . Kirubi (2006) , for example, finds that access to electricity contributes to the robust growth of micro enterprises in rural Kenya only in combination with other infrastructure services and markets. The study shows that productivity per worker and gross revenues per day increased by around 200% for both carpentry and tailoring microenterprises following the introduction of a rural electrification and extension project. Motta and Reiche (2001) also emphasize the importance of complementary services like telecommunications and transport in conjunction with electrification for SME development in off-grid areas in Nicaragua. Peters et al. (2009) point out that economic infrastructure is important to enable enterprise growth; they highlight that, in the case of rural Benin, users of electricity are often not aware of its economic potential.
Their observations show that firms connected to the electricity network work longer hours.
However, only a few of those enterprises that could use machinery in their production process do in fact have electricity access. Among those firms connected to electricity, they found that not a single one uses modern machinery yet. One explanation put forward is that firms that are inherently credit constrained might have electricity but not the financial means to buy a machine, the acquisition costs of which are much higher than the cost of electricity. Hence, credits would be needed to unlock the potential inherent in electricity access. If we were to take these two points of view at face value, two distinct expectations for our empirical analysis could be drawn. Following the first line of argument, we would expect to find a positive and statistically significant influence of electricity on enterprise performance, while the more moderate position would find such effects only conditional on other factors.
Moving from the more qualitative case studies to studies with a more quantitative angle and using larger, representative data sets, we identify a few papers that have actually attempted to address the issues of concern for this paper in the Sub-Sahara African context.
Most of these papers deal, in one way or another, with the question of why firms chose to locate in the informal sector and thus consider utility access as only one factor among many.
The majority of these papers rely on the World Bank Enterprise Surveys, which consist, in most countries, of a cross-sectional data set, though in a few cases panel data is available. Africa is explained by the authors as being due to the better enforcement of laws and service provisioning compared to the situation prevailing in the East African region. Thus, access to public services is identified as an important determinant for formalization in Botswana, Namibia and South Africa. However, in East Africa, where service provisioning is still found to be weak, even for formal firms, utility access does not explain the formal-informal divide.
Geographically complementary to Gelb et al. (2009), Benjamin and Mbaye (2010) analyse a sample drawn from the World Bank Enterprise Surveys covering 900 formal and informal businesses in Benin, Burkina Faso, and Senegal and find that formal firms show higher productivity than informal firms in this context. But, the productivity gap is smaller when comparing only the larger firms in both sectors. Similar to Gelb et al. (2009) , they also highlight that the quality of public service provisioning seems to be an important factor explaining productivity differentials; however, their argument here is only based on statements from a few in-depth interviews which, again, mainly report the subjective perceptions of the interviewee. Similar evidence is also reported in La Porta and Shleifer (2011) . Overall, we see that work in this area is rather suggestive and still scattered.
Empirical Strategy
In order to assess the influence of utility access on enterprise performance we start from a basic Cobb-Douglas production function of the form:
where Y ic represents the value-added of firm i in country c; A ic is the total factor productivity (TFP), K ic is the capital stock and L ic the labour efforts. If we assume that TFP depends on a firm level component V ic and its immediate environment in terms of access to utilities U ic then TFP can also be represented as:
Replacing A ic , log-linearizing the production function and adding controls for firm, country and sector specific characteristics (partly replacing ln(V ic )), the basic estimation equation becomes:
where X ic represents a vector of firm-specific characteristics, including the age of the enterprise and the gender, age and education level of the entrepreneur, p represents a vector of country dummies and s a vector of sector dummies. Access to utilities, U ic , which is access to electricity, water, and telecommunication, is represented through a vector of binary variables, which take the value one if the firm has access to the respective utility and zero if not. Given our research question the outcome of interest is the vector of coefficients δ.
If we assume that all variables on the right-hand side of the equation are at least weakly exogenous and can be observed in the data, the model can be estimated using a standard OLS approach. However, the exogeneity assumption is unlikely to hold in the present case, leaving the obtained coefficients from the OLS estimation subject to bias. This bias is expected to stem largely from two concerns -unobserved heterogeneity and reverse causality.
In order to reduce the endogeneity bias, at least with respect to the influence of utility access, we use an instrumental variable (IV) approach, where we instrument utility access with the predicted probability of having access to a given utility. This probability is obtained from estimating the following equation:
where A ic represents the average access rate to the service in question in the neighbourhood.
R ic represents a dummy variable taking the value one if the enterprise incurred renovation costs when it started out. The rationale for using the latter variable is that enterprises that have renovated their business location might, in the course of those activities, also have made an effort to obtain access to utilities. Considering that access to each utility is represented by a binary variable, the above equation is estimated using a probit model.
The estimation strategy outlined above will be applied to both the data from the 1-2-3 survey and the tailor survey. Both data sources are presented in detail below in Section 4. In order to address potential heterogeneity aspects we also present the results disaggregated by country and sector and by further limiting the sample to IPUs that operate from fixed locations only. The rationale here is that the role and cost of utility access is different for firms operating without a fixed location compared to firms with fixed business installations.
To save space we only report IV regression results for electricity access by firms operating from fixed locations.
The tailor survey also allows us to examine some of the underlying transmission channels between electricity access and firm performance. More specifically, we can assess whether electricity access is linked to longer working hours and the use of more modern machinery.
Hence, we analyse the influence of electricity access, E ic by estimating the following two equations:
L ic stands for the total labour hours worked. X ic represents a vector of enterprise and owner characteristics including the number of staff, the capital endowment and age of the enterprise, and the gender, age and education level of the owner. While Equation [5] is estimated using OLS, Equation [6] is estimated using a probit model in which M ic is a binary variable indicating whether the tailor uses electrical machinery (i.e. an electric sewing machine) for the production process or not. Both Equations can be directly related to Equation [3] . Equation
[5] explains how electricity can alter the quantity of labour, L ic , used, or, if we think of utility access influencing the TFP as argued above, we can interpret the availability of light as a factor that allows using all production factors more efficiently during the night. Equation [6] also reflects the idea that access to a utility can alter the TFP; now by switching from the use of a mechanical sewing machine to the use of an electrical sewing machine. Equations [5] and
[6] obviously entail the same endogeneity problems as Equation [3] . To deal with this issue, we experiment with the same type of instrument as outlined above. This is discussed in detail below in Section 5.
The Data
The analysis of this paper draws on two distinct data sources. First, we use cross-sectional data from the 1-2-3 surveys conducted in the capital cities of Benin, Burkina Faso, Côte Surveys, is that a more representative picture of the informal sector is obtained as the 1-2-3 approach is not limited to firms operating from fixed locations only but also factors in units that operate from home or which are fully mobile and which are likely to be overlooked in alternative surveys. An additional plus of the 1-2-3 survey lies in the detailed level of information collected, allowing for control for a significant degree of heterogeneity within each country. However, unlike the World Bank surveys which collect information on both formal and informal enterprises, the 1-2-3 survey is limited to informal business operations only and thus does not allow for a direct comparison of the role of utilities for informal and formal firms.
Based on the sampling frame, our analysis uses information mainly collected in the second phase. The total sample covers 5,409 observations. The basic characteristics describing this sample are presented in Table A1 in the Appendix.
The second data set used for analysis is based on a more recent survey that we undertook jointly with the University of Frankfurt and a local survey firm among tailors in Ouagadougou, the capital of Burkina Faso, from January to March 2011. The tailor survey comprises detailed information on 248 informal, i.e. non-registered, tailors. The basic characteristics describing the sample of informal tailors are presented in Table A2 in the Appendix. The data collected in the tailor survey is comparable to the information collected in phase 2 of the 1-2-3 survey, since we used an extended version of the phase 2 questionnaire when conducting the interviews. Thus, the key variables used for analysis are measured in exactly the same way. In both surveys, information on utility access is obtained by asking whether water, electricity or telephone access is present at the business location. Following the response (yes/no), respective dummy variables representing the access are coded. The capital stock currently used by the firm is measured at replacement value and labour efforts are represented by the total number of hours worked at the establishment. In the case of the 1-2-3 survey, firm performance is measured by value added generated. However, in the case of the tailor survey, we prefer to work with turnover. viii We had tried to collect very accurate, detailed information on all input factors used; however, it turned out that the more detailed information collected, the higher its total sum, which in the end lead to unrealistic estimates of value added. Hence, we agree with the conclusion in De Mel et al. (2009) that simply asking entrepreneurs to report the profits (or turnover) is a more accurate measure of firm performance than detailed questions on revenues and expenses.
Based on the two data sources, a good start is to look at informal firms' access to utilities.
Considering the figures presented in Table 1 , it can be seen that the large majority of IPUs (70.3%) sampled in 2001/02 do not have access to any type of utility. Among the different utilities, electricity is most common with 24.3% of the informal enterprises reporting access;
for water and telecommunications it is 9.8% and 8.3% respectively. The figures presented in Table 1 not only document quite low access rates but also some variation in access rates across countries, with the highest utility access rates found in Benin, Côte d'Ivoire and Senegal. With respect to the latter two, this is less surprising given that they were also the most important economies of the sample at the time. Burkina Faso and Mali, in contrast, report the lowest utility access rates, i.e. the highest percentage of IPUs without any access (81.3% resp. 86.7%). If we consider utility access not at the country but the sector level (Table 2) , the lowest access rates are shown to be in the petty trade, construction and transport businesses. This is expected, as the majority of activities in these sectors are carried out in a fully mobile manner or at client sites in the case of construction enterprises, and do not actually require utility access. In contrast, the clothing and apparel, wholesale/retail and repair services sectors report comparatively higher utility access rates, particularly with respect to electricity use. This is also in line with expectations considering the nature of the business in these areas. Concerning the situation of tailors in Ouagadougou, back in 2001/02 (presented at the bottom of Table 2 ) it can be seen that their average electricity access rates were clearly above the national average and, at 28.6%, also just above the average for the entire sample.
Taking a leap in time, the descriptive statistics on the tailors in Ouagadougou in 2011 (Table   A2) show that the situation for tailors improved significantly over the ten year period with average electricity access rates now reported to be around 89%. However, with respect to water or telephone land lines, access rates remain low and have even declined. Concerning access to land lines, this is of course expected given the high penetration of mobile phones nowadays with almost all tailors (98%) owning a mobile phone.
[please insert Tables 1 and 2] Taking a sneak preview at potential findings by considering the descriptive statistics on the average firm from the 1-2-3 survey (Table A1 ) and distinguishing between the ones that have access to utilities and the ones that have no access to at least one public service, it can be seen that firms with access generate, on average, a higher value added and have a capital endowment which is almost three times as large as that of firms without utility access. In addition, they also employ more labour. These first figures could suggest that utility access exerts a positive influence on enterprise performance and growth. However, the comparatively better performance could also be driven by other factors, as we discussed above, including reverse causality of course. Thus, considering more substantive evidence we move on to the multivariate analysis as presented in Section 3.
Estimation Results and Discussion

Using the 1-2-3 Survey Data
The descriptive statistics that we briefly discussed in the previous section suggest a positive relationship between access to utilities and enterprise performance as measured by the value added they generate. However, it remains to be seen whether this conclusion can be upheld when considering the results from a more in-depth regression analysis. The estimation results obtained based on the 1-2-3 survey data are presented below in Tables 3 to 6 . We proceed by considering the influence of electricity first, before moving on to discuss findings on water and telecommunication access. The results are presented starting from the overall sample, disaggregated by country and then by sector before presenting the estimations on the subsample of IPUs operating from fixed business installations only split by sector.
ix [please insert Table 3 ]
Electricity
The estimation results of the influence of electricity access on enterprise performance are presented in Tables 3 to 6 (Lines 3) . On the basis of the total sample, estimation results suggest that electricity access actually exerts a negative influence on value added (Table 3) , with firms with access to electricity achieving a 27.3% lower value added compared to firms without any utility access. We find a negative effect of electricity access as soon as we introduce capital stock in the regression. The negative result is quite counter intuitive and when disaggregating the results by country, it actually shows that it is in fact largely driven by three countries -Benin, Senegal and Togo -where the correlation between electricity and value added is negative. If the results are disaggregated by economic sector (Table 4 ) the negative influence is found to be driven by the manufacturing, wholesale/retail, petty trade, repair, and transport sectors. If we concentrate the analysis on IPUs operating from fixed business establishments only (Table 5) , the picture changes, with electricity found to exert a positive and statistically significant influence on value added generated in the clothing sector, where firms with electricity access achieve 44.4% higher value added than firms without utility access at their establishment. However, as already indicated in Section 3, the results obtained by OLS might be biased. Therefore, we have re-assessed our central research question using an IV approach ( Table 6 ). As outlined in Section 3, we instrument utility access with the predicted probability of having access conditional on the average access rate in the firm's neighbourhood and the renovation efforts at start-up. However, the IV approach does not work equally well across all sub-samples. The F-test indicates, for instance, that in most cases the instrument has not enough power and hence the results have to be interpreted with caution. Thus, by and large, the regression results suggest that there is no systematic and uniform influence of electricity access on enterprise performance.
[please insert Tables 4 to 6]
Water and Telephone
The estimation results concerning the influence of water access on firm performance are also presented in Tables 3 to 5 uniformly positively linked to enterprise performance and also statistically significant at the country level, the only exceptions being Benin and Burkina Faso (Table 3) . With respect to the magnitude of the influence of fixed phone access on value added, we see considerable variation ranging from a potential increase of 39 up to 96%. If we split the sample by sectors (Table 4) we find an almost uniformly positive relation between access to telecommunications and performance, in particular in the manufacturing, wholesale/retail, petty trade, and transport sectors. However, the sector regressions suggest that access to a telephone does not matter that much overall. The mixed evidence on access to telecommunications implies that the bias due to omitted factors might be particularly large and that the results are possibly driven by a small number of units that actually have a fixed phone line. From Table 1 above, it can be seen that only 8% of the enterprises in our sample have fixed connections. With a mean value added of 955, these few units seem to clearly perform better than the average firm with utility access (see Table A1 ).
Thus, based on the 1-2-3 survey data we do not find any clear evidence that utility access increases, at least in general, the performance of micro and small firms. To better understand the results we carried out an in-depth analysis of each sector to see how firms are organized in
that sector, what kind of activities they cover and to what extent electricity and other utilities could, in principle, be helpful. This assessment also includes the most important constraints as reported by the interviewed entrepreneurs themselves. This analysis can be found in an online appendix to this paper. Based on this analysis, we conclude that it is actually not surprising and rather plausible that we cannot identify a uniform picture, as the vast majority of IPUs do not seem to see a lack of public service provisioning as a major impediment to their operations. More often it is rather the lack of demand and credit that seems to be a constraining factor. Access to modern machinery, which would imply having access to electricity, was only of concern in the clothing and apparel, repair services and construction sectors. In other sectors like in transport, taking motorcycle taxis or minibuses as examples, having a fixed water or electricity installation does not matter much for their business operations as their 'production process' is not dependent on these factors. The same applies to a large number of petty traders re-selling all sorts of things ranging from sweets and chewing gum to handbags. Even if the merchandise business is conducted in a less mobile manner, operating from some sort of stall at the side of a larger road or the central neighbourhood square, access to electricity might not be as important as roadside lighting might suffice to enable trade even later in the evening. Before thinking about electricity, such units might first think about actually having a shop. This however could also be considered a disadvantage, as it could also be seen a limitation to their operations, creating a greater physical distance from their potential customers and limiting the number of casual passers-by who may be persuaded to give custom. Moreover, we find that a large share of informal activities carried out by women at home might actually not be driven by profit-maximising behaviour in the first place.
In sum the in depth-analysis shows that even within sectors there is a high degree of heterogeneity which cannot be sufficiently accounted for by country and sector-fixed effects only. Bearing in mind the business specificities in each sector, a more detailed analysis of a more homogenous group might actually yield further insights.
Using the tailor survey
Considering the potentially high degree of heterogeneity in the informal sector which cannot be sufficiently addressed with the 1-2-3 survey data, the second part of our empirical analysis takes a more detailed view, concentrating on the situation of one profession -tailors -in one location -Ouagadougou. We follow the same econometric approach as above. The results of our analysis are presented below in Table 7 . Contrary to what we saw in the 1-2-3 survey data and in line with expectations, we now see that access to electricity, water and a telephone are all positively related to enterprise performance. x However, only electricity seems to exert a statistically significant influence. This is reasonable considering that access to water does not have much of a role for tailoring activities. Also, with the high penetration of mobile phones nowadays, having fixed phones is rather redundant (98% of all tailors report having a mobile phone). With respect to electricity access, the results obtained indicate that tailors with access to electricity actually have 51% higher revenue compared to firms without access (when considering the IV results this figure is over 82%, so almost double the revenue figures).
[please insert Table 7] Running quintile regressions (Table 8) to account for variation in the distributions actually indicates that electricity access only exerts a significantly positive influence at higher revenue quintiles, implying that a significant influence is only obtained once a critical performance threshold has been passed. Considering that electricity might not be the most eminent constraint, we have further disaggregated our sample into credit and non-credit constrained businesses xi in order to obtain more insights into a potential interaction of access to credit and electricity use ( Table 9 ). The results indicate that access to electricity only exerts a positive significant influence when firms are not credit-constrained. We get back to this finding below.
[please insert Tables 8 and 9] Considering that access to electricity is commonly associated with extended business and working hours due to better lighting and increased employment of modern machinery, we also verified whether there is evidence for these propositions. The estimation results are presented in Tables 10 and 11 below. Concerning longer working hours our results indeed suggest that having access to electricity increases working hours. Tailors with access to electricity work around 17%, or four labour hours, more per day than firms without this access. Concerning the use of modern equipment (Table 11) , firms with access to electricity are more likely to operate more sophisticated machinery. Conversely, having electricity access also reduces the likelihood of employing mechanical sewing machines by about 30%. Electricity thus seems to be beneficial for modernization which in turn is expected to positively influence productivity.
That this effect is particularly strong for firms that are not credit-constrained suggests that access to credit facilitates access to modern machinery to be used with electricity.
xii Obviously, with the data at hand and lacking any better instruments, we cannot fully rule out that unobserved heterogeneity does not introduce a bias here.
[please insert Tables 10 and 11] If we accept the finding that there is a positive effect of electricity on enterprise performance for the sample of tailors interviewed in Ouagadougou, further questions arise, for instance regarding the quality and reliability of the electricity service. Fluctuations in voltage, for example, can cause severe damage to the machinery, leading to high repair costs.
Moreover, frequent power cuts are often associated with significant revenue losses. Informal sector entrepreneurs interviewed in the World Bank Enterprise Surveys in Burkina Faso in 2009 report, for example, an average monthly loss of sales of 5% due to power outages. While it is commonly assumed that fluctuations in power supplies will be addressed through the use of generators, this does not seem to be common for informal firms in Burkina Faso. In the World Bank Enterprise Survey less than one per cent of the interviewed informal units reported having a generator. In our sample of tailors, 10% have a generator, but only 3% actually report using it. Following work by Alby et al. (2010) , one reason for the low penetration of generators could be a lack of capital or the high cost of operating them. This links back to the results presented above regarding the role of credit.
Conclusion
While infrastructure undoubtedly plays an important role for overall growth and development, the specific role for the performance of micro and small, and particularly informal, firms is less clear. The two main views found in the literature either see access to infrastructure services, and here particularly electricity, as an independently important factor for enterprise growth or as a necessary but not sufficient condition for performance. The latter means that unless other inputs such as credit are also available, electricity alone does not have much effect. The empirical evidence supporting one or the other proposition is relatively thin. The purpose of this paper therefore was to shed more light on the influence of infrastructure services for the performance of informal MSEs. We were particularly interested in the role played by access to utilities i.e. electricity, water and telecommunications. Our analysis is based on micro data of informal firms in seven West African capitals collected in 2001/02 and a more recent sample of tailors in Ouagadougou collected in 2011. Based on our findings we cannot conclude that access to these utilities per se has a positive effect on performance.
Hence, this would support the proposition that utility access is a necessary but not a sufficient condition for enterprise performance. Many informal activities do not require electricity or other utilities. In other cases such utilities could be useful in principle but other constraints, such as, for example, capital market constraints and risk, need to be tackled to allow entrepreneurs to acquire sophisticated technologies requiring electricity and other inputs.
However, we also argue that these results have to be considered in the light of the heterogeneity of the informal sector and thus advocate for a more detailed analysis of specific sectors, particularly in the absence of panel data. An example of such a detailed analysis is our study of the role of utility access for a randomly selected sample of tailors. In this case,
given the nature of the business and the high penetration of mobile phones, we do not find a significant influence of access to water and fixed phone connection on enterprise performance.
However, electricity does seem to play an important role, positively contributing to revenue generation by allowing for longer working hours and enabling a higher penetration of modern equipment such as electric sewing machines. The analysis also suggests that electricity access matters only once a critical size has been passed.
In conclusion, improving access to public services and in particular electricity may make a significant contribution in some sectors and some types of firms but is not a magic wand for the informal sector as a whole. Hence, as is so often the case, a 'one-size-fits-all' approach is of little help. To be effective, the design of policies for the informal sector has to be carried out with a lot of care and requires rigorous evaluation, including targeting. It is also evident that firms usually do not suffer from one single constraint but are typically confronted with a set of inter-dependent constraints that need to be unlocked jointly.
Notes
i See e.g. Sanchez-Robles (1998) or Canning and Pedroni (1999) for examples of cross-country studies or Rijkers et al. (2010) for a recent study on manufacturing firms in rural and urban Ethiopia. Lipscomb et al. (2010) also provide an innovative study on the developmental effects of electrification in Brazil with some more discussion on this issue.
ii As we will explain below, we focus on capital cities in West-Africa, where more than 70% of the workforce is employed in the informal sector (see Brilleau, Roubaud and Torelli, 2005) .
iii See e.g. Foley (1990) or Karekezi and Majoro (2002) .
iv The study further shows that in certain sectors, such as garment manufacturing, the availability of electricity determines the level of technology and has a strong influence on the cost and level of production.
v See Gelb et al. (2007) for a more detailed discussion of these surveys.
vi See Hausman, Rodrik and Velasco (2005) for a more detailed discussion on the issues arising from the use of perception-based data and more recently Clarke (2010) who is applying an experimental design to assess the quality of this data type.
vii For a detailed description of the data and sampling method see Brilleau, Ouedraogo and Roubaud, 2005. viii The implicit assumption here is that input costs evolve in proportion to sales. x Fixed phone access becomes an exception when further covariates are included.
xi As in Grimm, Lay and Lange (2011) , the tailors are considered not to be credit constrained if any investment was financed by family or external sources or if they have obtained a micro-or bank credit in the past 12 months.
xii Although the IV results would suggest that there is no effect, we have more confidence in the OLS results,
given that the instruments do not have much power (very low F-statistic) . Source: Authors' computation based on 1-2-3 survey, WAEMU, 2001. Bootstrapped (rep=100) standard errors in parentheses; *** significant at 10%; ** significant at 5%; * significant at 1%. Source: Authors' computations based on tailor survey, Burkina Faso, 2011. *** significant at 10%; ** significant at 5%; * significant at 1%. Source: Authors' computations based on tailor survey, Burkina Faso, 2011. 14 Note: Robust, clustered standard errors in parentheses; *** significant at 10%; ** significant at 5%; * significant at 1%. Source: Authors' computations based on tailor survey, Burkina Faso, 2011. 6.98 6.58 Note: 1) Due to the quality of the production costs reported we resort to using revenue instead of value added in our estimation. This is also explained in Section 4. Source: Authors' computations based on tailor survey, Burkina Faso, 2011.
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